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Exploring complex ecosystems of our
global oceans
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Characterize key upper-ocean carbon cycle components, H v
including phytoplankton carbon biomass and physiology

Dedicated global ocean mission focused on retrieving ‘ h
multiple upper ocean components using inversion approaches

Exceptional water leaving radiance retrievals

ission

M

Inversion approach more sensitive to L errors than ratio algorithms

© Central rate parameter of interest (&) has much smaller range of
variability than chlorophyll biomass

© Separation of optically active components (e.g., cDOM, pigments)
necessary for physiology

o Characterization of algal absorption spectra, since physiology is best

described by absorption:C ratios rather than Chl:C ratios
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© Enhanced passive radiometer coupled with active Lidar system

© Passive wavebands extended into UV region for atmospheric
correction and advanced quantification of cDOM

© Passive wavebands extended in NIR for coastal atmospheric correction

o Lidar measurements for atmospheric profiling and in—water optics
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V Design: Advanced SeaWiFS
Lead Scientist. Chuck McClain
% Sensor Technology Advisor: Alan Holmes (SeaWiFS designer)

% Features:
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Passive Radiometer
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The PhyLM Mission

Passive Radiometer
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% GLAS / Calypso heritage
§ % James Spinhirne
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= Nd:Yag laser @ 532 and 1064 nm
% 500 mJ pulse @ 532 nm
40 — 400 pulse per second repetition rate
40 M footprint

1.5 m receiver telescope

2 532/1064 nm for atmospheric aerosol profiles
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2P 532 nm for in-water particle scattering coefficient &

DD 645 nm for Raman scattering (fluorescence correction) &
DD D 685 nm for high-biomass chlorophyll fluorescence &
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GLAS atmospheric profiling

GLAS View of Saharan Dust Layer

Height (km)

GLAS 532 nm Channel 30—Sep—2003 16:10:00 — 16:30:00 GMT

Atmospheric (Asian) Brown Cloud Middle East Dust Multi-level Clouds
Over Indian Ocean Over Iran Over Russia




Missions

Instrument (Mission; Country)

GLOBAL MISSIONS

OCTS (ADEOS-I; Japan)

ISsiom

POLDER (ADEOS-I/II; France & Japan)

SeaWiFS (Orbview-2; U.S.)

MODIS (Terra; U.S.)

MISR (Terra; U.S.)

MERIS (ENVISAT; ESA)
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GLI (ADEOS-II; Japan)

MODIS (Aqua; U.S.)

VIIRS (NPP: U.S.)

PhyLM
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O ESSP-class mission dedicated Ocean science

O Advances/expansion of established technology

O Exceptional ocean color data is The Order I objective
O Support for VIIRS (focus on calibration/validation, near-noon orbit)

O PhyLM & VIIRS follows ‘two mission coverage’ strategy
and give redundancy in event of sensor failure

O Coastal/shelf/high production areas

O Proof of concept opportunity for lidar in—water retreivals

O Project Principle Investigators: M. Behrenfeld & C. McClain
Formulation Manager: Jan Gervin

Engineering Advisor: Lloyd Purves
Science team TBD
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Aerosol Reflectance
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Absorbing Aerosols: Problems
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Underestimation of

water-leaving
spectrum significantly

Absorbing Aerosol Cases (SeaWiFS)
U70 model, t (865)=0.1, 6 =45 ° AG=90°

----©--- 412 nm
—8— 443 nm
—0- - 490 nm
—-A-- 510 nm

30 40 50
Solar Zenith Angle (Deg.)




